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Abstract 



which can .ace the isotope ratio of carbon 

Sated wavelengths of the semiconductor aser 10, a Jjjgjg^^ Electing the laser light which 
frequency modulation on the semiconductor ^^^^£52^ are mixed and a lock-in amplifier 
has passed through a specimen wherein a ^^^^JL^ means and I the s,gna frequency 
19 for detecting the matching of ^^f^JJ^Zded The ratio between the intensities o the hght 

wave number 6350.15+ or u^cm , i 2 cm<-1> is detected, 

wavelength is the wave number 6350.36+ or u.^ 
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m*m 1 1 jmwu** hMuutfr tm&vmm 
«ru wfe#*#i^-if©K*»^is» 6350. i5± 

0.2cr l ©fctfl^'COi ©aHM***^ h;P£* BIX 
K%ttftA%ft 6350. 36 ±0. 2cm- 1 ©fcfcO^Cfc ©Jt 

KKHttftftffKB. 

U-1f©»3iei»««i» 6346.29±0.2cr l Ot*©».- 
CO* ©jfc«KX<*£ h^t, ft%fldWMfc6346.80± 
0.2cm" 1 ©££© 13 C02 ©#*«**> h^fc©!UJ 
It, SHEttfttfRft 6347. 27 ±0. 2cm" 1 ©<ht© 12 C02 
©ttRCX^h^ 563t»**t*jR 6346.80±0.2c 

*»*^*» 6350.66±0.2cr 1 '©i*© lf Cfc ©ft® 
JKX^* XjHk&Wttft 6350.36±0.2cnr 1 © 

££© 13 C0 2 ©ft©iRX^ h;l^©&&it> 3£3ti£ft 
6351. 64±0. 2cm* 1 ©i*©"C0i ©5£®iRX^ 
?h)lt. ftjHMtfttft 6352. 11±0. 2cm" 1 ©<h#© 
13 C0* ©7fc©iRX^>7 h^toaUEtt, X%ttft#Mfc 
6374. 38 ±0. 2cm" 1 ©££© 12 C0 2 ©5fe©iRX^ 

«3t*ft^»» 6374. 55 ± 0.2cm" 1 ©£fr© l, C0b 
©tWKX^ h^fcCJMUfc, R^fttfKft 6376. 
17±0.2cr l ©££© 12 C0* 09tM&X*f? bft>£ % ft 
ftfefttfttfc 6375. 91±0. 2cm-. 1 ©££© 13 C02 ©ft« 
iRX^^ bJVtO&BUt, fcKtt. «3ti6fi^*ft 637 
7.03±0.2cnr 1 ©<>:t© 12 C0 2 ©ftUftttX"^ h*t, 
RJKttfi^RR 6377. 23±0. 2cm" 1 ©<h£© 13 C02 ©# 

[0 0 0 1] 

ST*»W««C#SJMtU HA* 
[00 0 2] 

[ft*©8«] BJ8IHlttBtt*^«)Wc»ttb, Z(D 
ft«©MK. fi*##Tfc$fc£]S©S^tt4»©ft»«s 

So 

[0 0 0 33 CO)A5&fflJfcO«5EBtt*©»»««i: 



(2) #g§¥4-364442 

2 

ffl bfcgMT, S+© 1 tt**Mjt©5E3tifeftttH©l£Vi 

#x$ap, &tt»Badm 61*59-, 7 tax 

8ttXU*K 9«^fflS-C*S. 
[0 0 04] £©gBT, afi«XttH»#X»AO 3 

7lCBB»«n4. B»«ff7T««rtW«&Sn, xu 
[0 0 0 5] C©*5ft»«rfc**>n*Htt#tLT» 

a? (rt r 1 2 c j ter) fc. SSRtfi 3 oft* 

©Jlt^Vi. 12 C 3 C«u fizt*&B&#©<fc 

[0 0 0 6] JfBSlC&fcoT. «*tt3^©Jfc£fi* 
*»Lfcv>©T, fcS^CaftzilMfcK* (CO* ) \Z 

snscfctfc*. :rBMb#* M C0i t 13 C0 2 fcfcRS 

50 T» l9lSf^7$lHltebTftS0^AT 12 CO 2 ^ 13 C0 

P~XTt^„ 

[0 0 0 7] ^3tC 12 C0 2 <D%mL7,^2 hllOWlMffi 
& mm • ®*£X^27 h;W , |4C, 13 C0 2 ©^®JR 

x^^ hJKO«ffl«tffi (sn • difcX^ h;» ^ 
-To cnzomizTjktxoiz, i2 co 2 a: i3 co 2 ox^^ 

hA'OTmtM^Tfcft. VMmmo&X*!? b)Vn 
14, 0.07cm- l ggi:#«{cRK C©J:3&«BftX^ 
^7 h^^jEWiCjffl^-rS tttO. 007cm- 1 6U©J5tiX^ 
^ H1^«#4*T**#, «^fe©^«rSfi©X^^. 
MP««jBttlcB- l SST*0, C02 ^X©it®iRX^ 
^h;Uffi<j:Ot>10fta±j£V^T, «IB«l«OftX^^ 

ftimeT*ttv^ ^otitb. msizTjkt&owKk t 

[0 0 0 8] 

WS^jlWkbiSt^ftRH] 12 C0z fc^.Cfc to?t 
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(3) 

3 

£#«tfct4fc>99: lT**fcft. l! C(k ©*©>«&£« 

ia co 2 ©ft looftfc&s. ioiittfli:©****^ 
37.^ h;wwrr». »(& ©»£*<r<«a>£fl;L 

&< ntt(Mt©»fc* h v-xTt&i^. 

[0 0 0 9] £&, tm^tCttHtt*^^ ( C0»# 

**aMRT*otr. wa©*®***? wwrco* # 

gtfiUS. c©W»©*»***»3rt"*fc» fc t* 

[ooio] s&ica«ft©K*i^<sff©«ft:stttH-r 

ffiE1"*Wfc**&0- «K SPASMS Cttt ^ 
[0 0 11] *§6W»ME©^SS:«m-r5fc*asn 

[0 0 12] 

[Slg^Mifc-fSfc*©^] f&f3©@M£5§E£-T*;fc 
«ffl-r«Cfc*««UT«»W*6«afctt*. «T© * 
[0 0 13] AlGaAs&XtelnGaAsP attftSJB^ftfi* , 

ft***f»©iPJWt*»»l'-!J , B*»Tr*StttV»© 
TOWttt*. l©±5fc*H-t*nfc««*»" 3 fi 

flsrs. »oa«r»««iF»r*>t>tt«tt©*v»«ii*^« 

2 MMRtiO. 0003-0. 003cm- 1 i##lC$ISV>©TC©¥ 
SgflcW— tf©^fijSfi*»3l - r%^fc"P. C0 2 ©gfb, 

[0 0 14] jfflJgnlffiaSft. iHlKro&T.^^ MUctt. 

Pite^itjM^itffibfcx^ nut, a*fev»x^b 



!ft|§¥4-3 6 44 4 2 

[0 0 15] 1. 13 C0j ©ftSMJlX** YfrWQBBO. 
to, 12 Cfc ©®JR3*«.fcD2*igK8Wfc», 13 C02 © 
#©iR3lg#3£<> "CO2 ©X'** h>©#S* 

[0 0 16] 2. 2t#a*TM£Sn*C0i ©*®1RX 

^^h;w4C02 #?©»». bcx** hjvtwfci"* 
©m sex^ wi^^^^ 1 *^ ^® 

fiS. ®ex*f h/WDlHKSWfcW*'** 
JUT*. 

[0 0 17] 3. 13 C0 2 £ 13 C0 2 ©JtX^hA'SBS 
H»C«SU*©*«3ME*J: 0 Eft#i*£*»*© 
•C, 13 C0 2 ©KiRX^* h;l/t v 12 C0i ©KiRX^h 

[0 0 18] 4. U®137>*\Z\m&frX'Z.V&l'2>< 

©^tt»#**nTc»*fc». 

[0 0 19] ±E©»*fc*t»TaSnfc*5W!©** 
H&*^«TgStt. HltC^-Ti^lC. ****** b 

*«[*«i©Btt#M:**fflt'*l«Mt#»«a«n?**« 

coHttlt. fflMW©***!'--^©*:. 

-if 1 0©56*«**»9IT**»1 1 

1f 1 0 CH«M«*#tf 1 3 i. * 

if i o^eKiggc©^^^*^"^- 5 ^ 
s«w¥R©^as^Si»t*ftfflSi 6tmajufcfiiB 

/ gl 9t^LT*D, *©*»#k— tfl 0©5Bfc« 
fi#«E» 6350. 15±0. 2cm" 1 ©t#© 1J C0j ©WRX 
^ t, n D < 5^6»*^R».6350. 36 ±0. 2cm". 1 

©t#© i3 co 2 ©JtRiRx** h;vt©5fiSJt&ttffi't 
[0020] yemx^-z h;v^sjt©^mictt. ±e 

tf 1 0©56#ifcB* s i&S 6350.15±0.2c 
r 1 ©t^© 12 C0 2 ©^"RX** h^t. BD<5E* 
S^* S ?S3S 6350. 36 ±0. 2cm" 1 iSa©^© 1 ^ ©* 
*|RX^* h^i©^tt©flfit-. &*ftftrt s i£& 634 

w e.ag+o^cm- 1 ©t^© 12 co 2 h;vt. 

J63t«**«»* 6346. 80 ±0. 2cm- 1 ©iit© 1 '^ ©* 
M^nJl-ciOiillt. »*«fi3^»» 6347.27± 
0.2CC 1 ©t^© 12 C0 2 h^t, 
g*«8E» 6346. 80 ±0. 2cm" 1 ©tt© 13 ^ ©*©lR7. 
^i7b;Vt©3feKJt. 6350.66 ±0.2cm 

- 1 ©t#© 12 C0 2 ©*»«X*f h^t. SBtttft* 1 
fegc 6350. 36+0. 2cr' ©tt© 13 C0 2 ©^KiRX** 
h^t©StflEik. 6351. 64±0. 2cm' 1 © 

i:t© 12 C0 2 ©*®1RX** 56»fi« 6 

352. 11 ±0. 2cm" 1 ©£#© 13 C0 2 Y)\>t 
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5 

CD&git, nyt$L&ifi$L& 6374.38 i0.2csf 1 (DtZO 

12 co* oytmLz^zhfrt* SBm&fitiLfk 6374.55 

±0, 2cm' 1 (OttWKk <D3W!XX<£ hfrt&mg. 
it> SfcftK&tf&R 6376. 17i0. 2cm" 1 OttWKh 

<K>mM^>?Y)vt, saaati^eak 6375.9i±o.2c 

fete, 583tKS))««* .6377. 03i0. 2cm" 1 ©£#© l2 C0 
2 M^^J^, S&3fc&£tfi£R 6377. 23±0. 
2CDT 1 ©i£(O 13 C0j ©3t©TCX^? h;U£©3££it£ 

[0 0 2 1] 

V— 9 1 0©"00a t 13 C0 2 ©tt:£©»e£§ttfc^5£ 

*s*ffl-r*. ^n^D, 36»«x^^ h^autit* 

[0 0 2 2] SlfcJfe^fc^Cfe £ ij, co* ©3fc»«x* 
[0 0 2 3] 

Ki] 



la 00 2 (of 1 ) 


ia C0 a (cffl-n 


635D.15+D.2 


6350. 36 ± 0.2 


6346.29 + 0.2 


6346.80+D.-2 


6347.27 + 0.2 


6346.80+0.2 


5350.66±0.2 


635fl.36±0.2. 


6351.64±0.2 


6352. U±0. 2 


6374.38+0.2 


6374. 55±0.2 


B376.17i0.2 


6375.91+0.2 


B377.03±0.2 


6377.23+0.2 



[0 0 24] 

[0 0 2 5] HI IJMefflt^«« 

<D¥#ftU~tJ\ 1 !J4*»#l>-iflO©»Mll5l 
TSfc»©fiK««i«, I 2tt*»#l/— 9 1 OGtftffl 
**«WW1-<5fe*©««ttl!|«, 13 12 
ic£MttR*4*.*Bffi& 14ttP— 9%*ail3t 



(4) #^¥4-3 64442 

i:lEI**fc»WK-AX^yy^ 151^7-, 1 
6 * iff 1 8 tt^tfcffiS, 1 9 ttftttUB 1 6 ©tfeffl^ 

*t*ffl-rensrjr-f>JW|»-r**. 2te 12 C0 2 #X 
t 13 C0 2 +J^i:^a^^^^iRjffiT5-t:;k 3 
liK»*^*AD» 4ttK»3ffX#BPT*5. 17 
te> flJAtf 12 CQ2+JX50%£ ls C0 2 +JX50%#l*A$n 

[0026] tmhtzmmr. j&.»n#<D*mftu~if 

It? 1011 *fiTa«56fiU *«#u-m 0©&g£ 

iMM*u~tfi o asawwi 1C 

<fcSi§^£ff5l£nT, Sft6350.15i0.2cm* 1 t. ft 
R 6350.36i0.2cnr 1 i55ZW*»«i§ 313*1*. ^•ftl' 
-If.l OOKMSEfc X«l 3©fi#T«ffiffl»ffl 

1 2fcio«88aasn«^t«iS««ai^HtenT 

-If 10*60 U-tfftKk t:-~AX^U*y^l4TS 

a? r*. ^©Ai*i/-'tf7e«ir^2rt^ga-r-B i2 co2 # 
ajsn*, *»#v-if i o©«sw©Hy 

^tttoTVi*. Sot, $R 6350. 15±0. 2cm' 1 6 
350. 36+0. 2cm- TOWfcffllMOfc!-*** 

fire i2 co 2 ^xt is co2^x©it, rft*>%Htt*tt 

[0 0 2 7] tf-AX"/Uy^l4TKWS*lfc^— tf 

50%-ro^-r^ 12 C02+iXi5i;^ 13 C0z+JXi:fflSfP 
fflLT-JB^»iRSn*. #S8-fe;H 7£S$Lfcl/~ 

0 [0 0 2 8] SBfc, KSH1 3T5MH,fcfc*®2« 

o«»Ra»©*s"Dy^-f>*(Bisi 9Tt^mTn 

«. 2 *«»»«3&«»36Te*. i»E£H 

WCKR.6350-I5i0.2cir 1 <hSR 6350. 36±0.2cr l 

CO*aTtt«RJR»K©2*R5H^ttS:»3tL, 
TV»*©T*»»U-1f 1 0^6ffl*Sn&l/-1f*© 
*WE*ft©l'*«9«flS, 2*«JBflS««*¥>-bA* 

[0 0 2 9] ±E©*S«n?ML XSiRX^^ h;^s 
50 tt©«Ufc, *»»U-tf©«IK*)M» 6350. 15± 
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10 



(5) 



0.2cm- 1 ©t*© 1J C0: ©ftftftX** M*U*fc. W 
IXWfett&flftft 6350. 36 ±0. 2cm- 1 ©i:*© 1 ^ 
©*»«*** h^WEiSJBWfc*. 
a»Kfe. !f 1 0©5Sftft£* s && 6346.29 

40.2cm- 1 ©£#© 12 C0» ©JfcftftX** HC 
<%m&#®& 6346. 80 ±0. 2cm- 1 ©fc*©».COi © 
h*. WIE*** 1 ** 6347.27 40.2cm" 1 

6346.8040.2cm- 1 ©fcft© l, C0i ©*WK*** h 
JV, %«fi* s ftft 6350. 66 ±0. 2cm' 1 Ot*© 11 * 

M^. SBtft**** 6350.36±0.2c 
r» ©<ht© 1J C0 2 ©ftftftX^Wk 
ft 6351. 64±0. 2cm- 1 Wt*© 1! C02 ©*ft«X"W h 
SSftft&tfftft 6352. 1140. 2cm" 1 ©£2<0 1J CO 
- ,©3tftJRX^^hJV. WttMW«* 6374.384 0.2cm 
-i ©fc*©»*C0i ©ftKtt*^* Wl^' Wtft** 1 
ftft 6374.55 40.2cm" 1 ©i#© 18 C0 2 ©*£»«*<* 
Wk nUGft&mfeft 6376.1740.2cm- 1 ©££© 1J C0 
, ©#*«W** h*fc. M**#ft& 6375.9140. 
2cm- 1 ©t^© 1!1 C0 2 ©#ft«X*f * 
ftftg^ftft 6377.03 4 0.2cm" 1 ©t*© 11 ^ ©ft® 
ft***h;l/i, HIXJBfcJ*** 1 ** 6377.23 40.2c 
b- 1 ©t€© 13 C02 ©tfftftX** WV£fflV>T"b& 

[0 0 3 0] ft*, ±fa©£ffi(Tt?ttHl©¥$#l'- 
. iflO*®Sffl®bT^©^ftfi*#5ILfc^, 

ftu— tf i o©B»e«*Mftb-r**©ftftisa*i8 
ftft5sa©w— !«t*iw»«wa*^' tt»-fc*2i»j 
jEftttftSWiciOffaoTwa* 1 . iMBCEOftft 

S (Electoro-OpticModulator ) *RWTWIUT*A 
[0 0 3 1] £©<k5tC »»C0ij!f^ft*tP l C0i #X© 



it? 



[01] 



&Bi¥4 - 3 6 4 4 4 2 

S 

ftftBtt^SOftft©!^****®*** hJW 
©i5g£gtt*Ct#ft<ft3L©£g£&*'?2S- 55 

HiE^A-ft©*** V— tf3e*ftfi"J23tSi: UTffiffi 
[0 0 3 2] 

ffl*6ft*Htt##ft*««. /M!Tftfttt#*<, S 
ftfcUTttHU ft»nitt*©3»«^^^ bJWtt* 

ft©*-^ hjw©^ftss^scta<ssft*. a&k 

CftftmttftHaS* h I'-XTf*. 
[0B©flB*«:KW] 

[01] *«W*ftfflT*ft*Htt*#*f*« fc *'*" :/ 
ny^ftftBTC**. 

[02] *«W**H1-***Htt*#^*" e *^ a 
nfcCO* ©SMI***** 
[03] 12 C0j ©atfMKttlV^ HJl/HTfc*. 
[04] 1S C02 ©SWUM**** hMBT**. 

[05] f»©Httft#ft««ic*o«&sftft*»* 

[06] ^©B&MrtfrSSft©-^^?' 0 " * 0 

[;J?H§'©k^W] 

1«7>7> 2tttt»-t^. 3ttft»»x»Aa. 4 li 
-> 7(4H*i**» 8teX'J?K 9 • 16 • 18B* 

ftfflg, lOtt^^w-if. iih*»*w-*©» 

KSifflSS. 1 2 ttHHIffW— !f©««Mft*. 1 314% 
Jggg, 14Uf-AX/0^. 17 lift***. 19 

[02] 



30 - 



10 L ? / f 



11 12 



-at. 



r 



'17 



Jt ft _ 
\ 

18 



ST 



19 

_Z_ 
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(6) 



®B!¥4 - 3 6 4 4 4 2 



[03] 



IB 3 



"CO* 



3 




fi» (cm - ') 



[04] 



2 

3 



13 



COj 



KfS (cm-') 



[06] 



a 6 



3 2 f 



7 8 
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